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(54) LAMINATED ELECTRONIC COMPONENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent separation of a back-side 
electrode from a layered product and make possible realization of a 
higher density. 

SOLUTION: A laminated ceramic capacitor 10 includes a layered 
product 1 1 , and an surface-side electrode 12 and a back-side 
electrode 13 as external electrodes. In the layered product 1 1 , a 
plurality of ceramic raw sheets 15a to 15e are stacked in a state that 
internal electrodes 14a to 14d to be circuit elements are provided 
between the ceramic raw sheets. The surface-side electrode 12 is 
provided on a surface 1 1a as another main surface of the layered 
product 1 1 , and the back-side electrode 13 is provided on a surface 
1 1 b as one main surface of the layered product 1 1 . In the ceramic raw 
sheets 15a to 15e, connection means penetrating these sheets in the 
direction of thickness, for example, via holes 1 6a, 1 6b, are formed. 

The via holes 16a, 16b are used for connecting the surface-side electrode 12 with the internal electrodes 
14b, 14d, and for connecting the back-side electrode 13 with the internal electrodes 14a, 14c, respectively. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the laminating ceramic electronic parts which have arranged 
the internal electrode which should serve as a circuit element inside about laminating ceramic electronic parts and its 
manufacture approach, and have arranged the external electrode to both principal planes, and its manufacture approach. 

[0002] 

[Description of the Prior Art] There is a stacked type ceramic condenser, a laminating ceramic inductor, a laminating 
ceramic resistor, or laminating ceramic composite part that made the plurality of these components one in laminating 
ceramic electronic parts. As an example of representation of such electronic parts, the sectional view of a stacked type 
ceramic condenser 1 is shown in drawing 3 . a stacked type ceramic condenser 1 - inside a layered product 2, surface 
2a of a layered product 2 is equipped with the surface electrode 4 as an external electrode, and rear-face 2b of a layered 
product 2 is equipped with the rear-face electrode 5 as an external electrode for internal electrodes 3a-3d. Under the 
present circumstances, internal electrodes 3b and 3d and a surface electrode 4 are connected by beer hall 6a, and 
internal electrodes 3a and 3c and the rear-face electrode 5 are connected by beer hall 6b. 

[0003] The production process Fig. for forming a stacked type ceramic condenser 1 in drawing 4 is shown. First, as a 
process of (a), dielectric porcelain powder and an organic binder are mixed, a slurry is formed, and the ceramic student 
sheets 7a-7e with a thickness of about ten micrometers are obtained by the slit casting approaches, such as a doctor 
blade method and the reverse coat method. And as a process of (b), in order to enable an electric flow of the thickness 
direction of a sheet, the beer halls 6a and 6b which penetrate the ceramic student sheets 7a-7e are formed in these 
ceramic student sheets 7a-7e of punching etc, 

[0004] Subsequently, the surface electrode 4 as the internal electrodes 3a-3d which should serve as a circuit element 
(not shown) with screen printing or a roll replica method, or an external electrode is printed by the front face of the 
ceramic student sheets 7a-7e, using conductive paste, such as palladium, as a process of (c). And the ceramic student 
sheets 7a-7e are accumulated as a process of (d). 

[0005] Subsequently, a layered product 2 is obtained by being placed between the parallel plates of two sheets of a 
sticking-by-pressure machine (not shown), moving these plates from the upper and lower sides, and being stuck by 
pressure as a process of (e). Then, in order to make the ceramic student sheets 7a-7e which constitute a layered product 
2 sinter, a layered product 2 is calcinated. Under the present circumstances, internal electrodes 3a-3d and a surface 
electrode 4 are calcinated by the ceramic student sheets 7a-7e and coincidence, and - as the process of (f) ~ rear-face 
2b of a layered product 2 - conductive paste, such as palladium, using - screen printing and a roll replica method 
a conductor it forms, and it can be burned, a paint film is processed, and the rear-face electrode 5 as an external 
electrode is formed. Under the present circumstances, a surface electrode 4 and the rear-face electrode 5 are connected 
with internal electrodes 3a-3d by beer halls 6a and 6b. 

[0006] In addition, the process of (e) and the process of (f) may become reverse, after obtaining by sticking a layered 
product 2 by pressure, the rear-face electrode 5 may be formed in the rear face of a layered product 2, and it may 
calcinate after that to serve also as sintering of the ceramic student sheets 7a-7e and the baking processing of the rear- 
face electrode 5 which constitute a layered product 2. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the laminating ceramic electronic parts mentioned above, since 
an internal electrode and a rear-face electrode cannot be printed to both sides of a ceramic student sheet at coincidence, 
after producing the layered product formed by sticking by pressure and calcinating two or more ceramic student sheets 
with which the surface electrode or the internal electrode was printed, a rear-face electrode must be prepared in the rear 
face of the layered product by printing and baking. Therefore, the process which prepares a rear-face electrode can 
come after the sticking-by-pressure process of a layered product, consequently a rear-face electrode cannot be made to 



eat into the rear face of a layered product. 

[0008] Therefore, there is a possibility that plating liquid may invade between the rear face of a layered product and a 
rear-face electrode, at the time of acid treatment, such as plating, and there is a problem that a rear-face electrode tends 
to exfoliate from a layered product, by invasion of plating liquid. Moreover, when the force joins the edge of a rear- 
face electrode, there is a problem that a rear-face electrode tends to exfoliate from a layered product. 
[0009] Furthermore, since a layered product has dimension dispersion which is about **0.6% by contraction at the time 
of baking in forming a rear-face electrode in the rear face of a layered product after calcinating a layered product, gap 
arises in the location of a rear-face electrode, and the location of a beer hall. Therefore, it will be necessary to enlarge 
area of a rear-face electrode, and there is a problem of becoming the hindrance of densification. Moreover, since the 
irregularity of a beer hall arises at the rear face of a layered product after baking, a blot arises in the rear-face electrode 
formed of printing, and there is a problem of becoming the hindrance of densification. Furthermore, the baking process 
of 2 times of the process which calcinates a layered product, and the process which can be burned in a rear-face 
electrode may be needed, and there is a problem of becoming a cost rise in this case. 

[0010] Moreover, after sticking a layered product by pressure, namely, before calcinating, a rear-face electrode is 
formed in the rear face of a layered product, and since it extends a layered product about 0.1 to 0.8% by sticking by 
pressure in performing to coincidence the process which calcinates a layered product, and the process which can be 
burned in a rear-face electrode, gap arises in the location of a rear-face electrode, and the location of a beer hall. 
Therefore, it will be necessary to enlarge area of a rear-face electrode, and there is a problem of becoming the 
hindrance of densification. 

[001 1] It is made in order to solve such a trouble, and a rear-face electrode does not exfoliate from a layered product, 
but this invention aims at offering the laminating ceramic electronic parts in which densification is possible, and its 
manufacture approach. 
[0012] 

[Means for Solving the Problem] It has the layered product which has the side face which connects between the 
principal plane which it comes to carry out the laminating of two or more ceramic student sheets in the condition that 
the laminating ceramic electronic parts of this invention made the internal electrode which should serve as a circuit 
element intervene in order to solve an above-mentioned trouble, and faces, and this principal plane, and the rear-face 
electrode prepared in the rear face of said layered product which is a principal plane on the other hand, and is 
characterized by to make said rear-face electrode eat into the rear face of said layered product. 
[0013] Moreover, the manufacture approach of the laminating ceramic electronic parts of this invention Two or more 
ceramic student sheets and carrier films are prepared. Among said two or more ceramic student sheets the metal paste 
film of at least one thing which should serve as an internal electrode on a principal plane on the other hand On the other 
hand, after forming the metal paste film of said carrier film which should serve as a rear-face electrode on a principal 
plane, on the other hand, said two or more ceramic student sheets are accumulated on a principal plane side, and it is 
characterized by the thing of said carrier film sticking by pressure and its account carrier film of back to front were 
removed [ the thing ] for these. 

[0014] According to the laminating ceramic electronic parts of this invention, since the rear-face electrode is made to 
eat into the rear face of a layered product, it can prevent plating liquid invading between the rear face of a layered 
product, and a rear-face electrode at the time of acid treatment, such as plating. 

[0015] Moreover, since a ceramic student sheet, an internal electrode, and a rear-face electrode are stuck by pressure 
and calcinated to coincidence, the location of a rear-face electrode and the location of a beer hall can be made in 
agreement as a design according to the manufacture approach of the laminating ceramic electronic parts of this 
invention. 
[0016] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with reference to a drawing. The 
sectional view of one example which starts the laminating ceramic electronic parts of this invention at drawing 1 is 
shown. 10 is a stacked type ceramic condenser which is the example of representation of laminating ceramic electronic 
parts. 

[0017] The stacked type ceramic condenser 10 consists of a layered product 11, and the surface electrode 12 and the 
rear-face electrode 13 which is an external electrode. The laminating of two or more ceramic student sheets 15a-15e in 
the condition that the layered product 1 1 made the internal electrodes 14a-14d which should serve as a circuit element 
placed between the interior is carried out. 

[0018] Here, the rear-face electrode 13 was formed in rear-face 1 lb of a layered product 1 1 which is a principal plane 
on the other hand, and the part is eating into surface 1 la whose surface electrode 12 is the another side principal plane 
of a layered product 1 1 at surface 1 la or rear-face 1 lb of a layered product 11, respectively. 

[0019] And the connecting means 16a and 16b which pierces through that thickness direction, for example, beer halls, 
is formed, and these beer halls 16a and 16b are used for the ceramic student sheets 1 5a-15e in order to connect a 



surface electrode 12, internal electrodes 14b and 14d, or the rear-face electrode 13 and internal electrodes 14a and 14c. 
[0020] Next, based on drawing 2 , the manufacture approach for obtaining a stacked type ceramic condenser 10 is 
explained. First, as a process of (a), dielectric porcelain powder and an organic binder are mixed, a slurry is formed, 
and the ceramic student sheets 15a-15e with a thickness of about ten micrometers are obtained by the slit casting 
approaches, such as a doctor blade method and the reverse coat method. And as a process of (b), in order to enable an 
electric flow of the thickness direction of a sheet, the beer halls 16a and 16b which penetrate the ceramic student sheets 
15a-15e are formed in the ceramic student sheets 15a-15e of punching etc. 

[0021] subsequently, the internal electrodes 14a-14d which should serve as a surface electrode 12 or a circuit element 
(not shown) with screen printing or a roll replica method, using conductive paste, such as palladium, as a process of (c) 
— the ceramic student sheets 15a-15e - on the other hand, it is printed by the principal plane. And the ceramic student 
sheets 15a-15e of the carrier film 17 with which the rear-face electrode 13 is printed by the principal plane on the other 
hand with screen printing or a roll replica method, for example, plastic film, with which internal electrodes 14a-14d are 
printed by the principal plane on the other hand at the principal plane side (side in which the rear-face electrode 13 is 
formed) are accumulated, using conductive paste, such as palladium, as a process of (d). 

[0022] Subsequently, a layered product 1 1 is obtained by being placed between the parallel plates of two sheets of a 
sticking-by-pressure machine (not shown), moving these plates from the upper and lower sides, and being stuck by 
pressure as a process of (e). And it is calcinated in order to make the ceramic student sheets 15a-15e which constitute 
the layered product 1 1 by which the rear-face electrode 13 was formed in the rear face whose surface electrode 12 is a 
principal plane on the other hand, and internal electrodes 14a-14d were formed in the front face which is an another 
side principal plane inside sinter as a process of (f), after plastic film 17 is removed from a layered product 11. Under 
the present circumstances, a surface electrode 12, the rear-face electrode 13, and internal electrodes 14a-14d are 
calcinated by the ceramic student sheets 15a-15e and coincidence, and a surface electrode 12 and the rear-face 
electrode 13 are connected with internal electrodes 14a-14d by beer halls 16a and 16b. Moreover, some of surface 
electrodes 12 and rear-face electrodes 13 are eating into surface 1 la and rear-face 1 lb of a layered product 1 1 
according to the sticking-by-pressure process. A stacked type ceramic condenser 10 is manufactured through the above 
production process, 

[0023] Since it can prevent plating liquid invading between the rear face of a layered product, and a rear-face electrode 
at the time of acid treatment, such as plating, since the rear-face electrode is made to eat into the rear face of a layered 
product according to the stacked type ceramic condenser of this example as mentioned above, it can prevent a rear-face 
electrode exfoliating from a layered product. Moreover, since the rear-face electrode is eating into the rear face of a 
layered product also when the force joins the edge of a rear-face electrode, it can prevent a rear-face electrode 
exfoliating from a layered product. 

[0024] Furthermore, according to a sticking-by-pressure process, in order to make resistance small, even if it thickens 
thickness of a rear-face electrode, in order to form a rear-face electrode in the rear face of a layered product, the smooth 
nature of a rear-face electrode does not get worse. Therefore, resistance of a rear-face electrode can be lowered at the 
time of high frequency use, and the property of a stacked type ceramic condenser can be raised at it, 
[0025] Moreover, since irregularity of a beer hall is not made at the rear face of a layered product after baking, the rear 
face of a layered product becomes smooth and a blot of a rear-face electrode is lost. Therefore, since the densification 
of a rear-face electrode becomes possible, the miniaturization of laminating ceramic electronic parts is attained. 
[0026] Furthermore, since it calcinates, while a rear-face electrode can be made according to the manufacture approach 
of the stacked type ceramic condenser of this example to eat into the rear face of a layered product after sticking by 
pressure the layered product from which the ceramic student sheet with which the surface electrode or the internal 
electrode was prepared on the plastic film with which the rear-face electrode was prepared puts, and is obtained and 
removing plastic film from a layered product, the location of a rear-face electrode and the location of a beer hall can be 
made in agreement as a design. Therefore, the densification of a rear-face electrode becomes possible and the 
miniaturization of a stacked type ceramic condenser is attained. 

[0027] Moreover, since a rear-face electrode is crushed at the time of sticking by pressure, a rear-face electrode 
becomes precise and can lower resistance of a rear-face electrode. 

[0028] Furthermore, in order to perform to coincidence the process which calcinates a layered product, and the process 
which can be burned in a rear-face electrode, manufacture becomes possible at the baking process of 1 time. Therefore, 
reduction of a manufacturing cost and compaction of a production process can be performed. 
[0029] In addition, although this example explained the case where a stacked type ceramic condenser was 
manufactured separately, a stacked type ceramic condenser may be manufactured by accumulating a mother ceramic 
student sheet, forming a mother layered product, and cutting the mother layered product. In this case, since two or more 
stacked type ceramic condensers at the process of 1 time can be manufactured, a manufacturing cost can be reduced 
further. 

[0030] Moreover, although the case where the connecting means of a surface electrode, an internal electrode and a rear- 



face electrode, and an internal electrode was a beer hall was explained, a through hole, end-face electrodes, and those 
combination are sufficient. 

[003 1] Furthermore, after plastic film was removed from the layered product, the case where a layered product was 
calcinated was explained, but in case a layered product is calcinated, plastic film may be removed by baking. 
[0032] Moreover, although some rear-face electrodes explained the case where it was eating into the rear face of a 
layered product, all the rear-face electrodes may be eating into the rear face of a layered product. 
[0033] Furthermore, although the case of a stacked type ceramic condenser was mentioned as the example and 
explained, it cannot be overemphasized that it is applicable to other laminating ceramic electronic parts, such as a 
laminating ceramic inductor, a laminating ceramic resistor, or laminating ceramic composite part that swerved and 
made the plurality of **'s and others component one. 
[0034] 

[Effect of the Invention] Since it can prevent plating liquid invading between the rear face of a layered product, and a 
rear-face electrode at the time of acid treatment, such as plating, since the rear-face electrode is made to eat into the 
rear face of a layered product according to the laminating ceramic electronic parts of claim 1, it can prevent a rear-face 
electrode exfoliating from a layered product. Moreover, also when the force joins the edge of a rear-face electrode, it 
can prevent a rear-face electrode exfoliating from a layered product. 

[0035] Furthermore, according to a sticking-by-pressure process, in order to make resistance small, even if it thickens 
thickness of a rear-face electrode, in order to form a rear-face electrode in the rear face of a layered product, the smooth 
nature of a rear-face electrode does not get worse. Therefore, resistance of a rear-face electrode can be lowered at the 
time of high frequency use, and the property of a stacked type ceramic condenser can be raised at it. 
[0036] Moreover, since irregularity of a beer hall is not made at the rear face of a layered product after baking, the rear 
face of a layered product becomes smooth and a blot of a rear-face electrode is lost. Therefore, since the densification 
of a rear-face electrode becomes possible, the miniaturization of laminating ceramic electronic parts is attained. 
[0037] Since it calcinates, while a rear-face electrode can be made according to the manufacture approach of the 
laminating ceramic electronic parts of claim 2 to eat into the rear face of a layered product after sticking by pressure the 
layered product from which the ceramic student sheet with which the surface electrode or the internal electrode was 
prepared on the plastic film with which the rear-face electrode was prepared puts, and is obtained and removing plastic 
film from a layered product, the location of a rear-face electrode and the location of a beer hall can be made in 
agreement as a design. Therefore, the densification of a rear-face electrode becomes possible and the miniaturization of 
laminating ceramic electronic parts is attained. 

[0038] Moreover, since a rear-face electrode is crushed at the time of sticking by pressure, a rear-face electrode 
becomes precise and can lower resistance of a rear-face electrode. 

[0039] Furthermore, in order to perform to coincidence the process which calcinates a layered product, and the process 
which can be burned in a rear-face electrode, manufacture becomes possible at the baking process of 1 time. Therefore, 
reduction of a manufacturing cost and compaction of a production process can be performed. 



[Translation done ] 



